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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a new chimera 
protein containing a part rich in histidine residues at the 
N-terminal and capable of being easily cleave with a 
processing enzyme to efficiently give an objective protein 
as a substrate for the production of the physiologically 
active peptide (precursor). 

SOLUTION: A new chimera protein of the formula: A-L-B 
{A is a protecting protein; B is an objective protein; L is a 
linker peptide; the C-terminal part has the sequence: 
X1-X2-(Pro, Lys or Arg)-Arg (X1, X2 are each an arbitrary 
amino acid); the N-terminal part has a His-enriched part 
such as the sequence: [(His) 4 -Pro-Gly] n [(n) is 1-6]}. As a 

substrate for producing the physiologically active peptide 



or its precursor, the chimera protein can easily be cleaved 
with a processing enzyme to efficiently give the objective 
protein. The chimeral protein is obtained by expressing a 
vector containing a gene bound to a DNA coding the 
protecting peptide, the linker peptide and the objective 
peptide, respectively, in a host cell. 
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(57) [Sft] 

[HUB] B«*>^«£#tf*;* 7^w^fT* 

IMik^m &<£>^ : 
A- L-B 
OS*. Ate, »»^^Kt?S>9 ; Bte. 

cr>C-*SSiSlJ^^ie5lJ : XI -X2- (P r o, Lys 
XttArg) -Arg (St^K X 1 RTfiX 2 tef£#<£>T 

^y«-e&£) *#u ^UN-»Hi sicistp 




1 

A-L-B 

[St>, Ate. «»-<^KT?fc9 ; Bf*. IW^f 

©C-*4affl5>(J:BE?iJ : XI -X2- (Pro, Lys 
XftAr g) -Arg (5fc4\ X 1 RtfX 2 l*ttfi©7 

[»*«2] fuffiN-^ffi^H i s KSfrfi&^aSK 
5»J : C (Hi s) 4 — Pro— Gly] n Kf N n fe 

c - mmv&vT % j mnm t<r>m- 1-5 ^co^t^ 
t^/^#3ei-£. »#«ixf*2^iE«©**?* 

[»**4] XldSArg, LysXfiHi s-Cfc 
9, ^UX2^Hi sXKfcPh e 1^3 
<£>^T*1^ 1 «(-lS«(D^r/ 7 * ««, 

[»#« 5 ] A^T ^ / g^ga^lJ ;Pro-Arg, A 
r g-A r gWLy s - A r g LfcV^y 

6 ] A&T^/ mUl^l ; P r o - A r g , A 
r g-Ar gXliLy s-Ar g # y 

©N-*«f © 1 ffi©7 ^ / 9 7ffi, 117ffiX 

tii 3 9ffio7^/»j-e^7 p f K-efcs, IS*JS7 
[fit*s 9 1 a* (Di/xTj >Bm^i&(or $ ;m\z. 

im^m 1 0 ] namm<DT % s y >»«-es> 

l ] Bast bBJ^lftlfi^/^^Xtt^^R 

im&m 1 2 j fflEt h»J¥«K^/^^«3i#^^ 

<D7^y»jSI^b, 3 1f£, 34(1 37fi, 38fi 
5. 1 i£E*<0*;*7*W^«o 




(2) ^HH^P 9-296000 

2 

[!8*Sl 3] B^GLP-lXttWWt^ 

umm 1 4 ] nxm 1-13 owr*^ 1 w^wm 

[SS*«i 5] gift^^K (B) 0>K®;£ifcfc:*5^ 

(L) (^C-^iBtl^/f K (B) <©N-*«8 
ir^BJ^^Kiffi'&S:«JBfU K (B) Sr 

1 6 ] wm<ozf* ± v i/>-ymm&K e x 2 

/nf7-f, 7yy (Fur in) , 

1/3 (PC 1/3) feU<WS6Bflc«»#*2 (PC 

2) x Xf*r*T,?>^>Ra»ft:-e*>S, »*3Sl 4ME«<£> 

20 [»*«17] Btt^f K (B) *t»SBR|;:««jR 
[0 0 0 1] 

30 [0 0 0 2] 

(T^ n^e^^^— 7°pf7- if- I ) . ^ l^m 

«ia^7^^7^>'8S^i^ CNBriaS^ 
40 ^^>»*©BI!»*if^*>*« 

[0 0 0 3] fl^efcfrjfcf*. g«)^^ K©flffflfd5«(j- 

^sfijfli ^rfg^^fia k©7 ? y S6ia?ij^t&#: 

[0 0 0 4] K^/^>aV^^ffifBft:^±flcrt 

50 -c^stusK. m^rf^ F<Dzf\s$— y— ^y 



3 

tb5 0 mmmiaz, mmw&gmmi/z (pci/ 
3) , mm&mmmm2 (pc2> , 7yy (furi 

n) ^&%\htbX$5*) , l^^n^i?;* • -trl/tfv^T 
(Saccharomyces cerevisiae) (Da,— (a— ma 

ting factor) ^£/&B^$St£1-£ K e x 2 

[0 0 0 5] *5SW#e>fi, *:»SI/3-^f9^ h^- 

£if?££#^bfc: (W¥5-3 2 8 9 9 2) 0 
[0 0 0 6] 

p^-fe* • tl/tr^7xiS5(Z)Ke x 2 ^n^T— If 
[0 0 0 7] 

^ n ir ^ ?mm \z x \> s * ^ 9 * 

v^«*«fe<oBHiSt>Pll*fca*ttri^fco Sot, 
[0 0 0 8] 

H^#**tt«rtlWbfclS*, 1) **?*>v^K 
CHis KSi*Bfi?!L Wx.fi { (H i s ) 4 —Pro 
-GlyJn (n = 1— 6) Sr^tp U K£r 
^At6^ t^^«^itAD<b»»fflK e x 2SfSJtt£> 



(3) flFW9-2 9 6 0 00 

4 

Mofcasa^?*!!* 2) yy^-rt^pty^y 

?mmimm&<DT^ ymmm&xi--x2- a ys 

/A rg/Pro) -Ar g a, S£ L < fcfc, Xli 
LTLys, A r gXliH i s SriBRU X 2 t LTH 
i sXliPheilRtS-i:^ KlSf£cDii5V^«© 

[0 0 0 9] 3) EJE«. 5JS»pH$:Mtt(^>7 
10 V^*ffi*«iB^J: 9 Itt^/f K* 9 5%£JUt±.«^HI 

m&<>mm&mxBfo^y p ^}?&mmx% z>, ^v^^ 

[0 0 10] t£oT#3&93tt\ #c<05£ : 
A-L-B 

20 CDC-^ffigP^tCia^lJ : X! -X 2 - (Pro, Lys 
XtiAr g) -A r g X, &t>*X 2 JSffit^T 

^ y $£X&>£>) SrWU -^bTN-^MH i s (JiStf 

[0 0 11] iz&vmfrZti&^typisstpKir&fc 

-t&o HUffiN-^C^H i s K*tfSS#i: bTttE?lJ : 
[(His)4-Pro-Gly) n (^tt 3 , n 1 ~ 
6tM ^S#*b<. *fcXlliArg, Ly sXft 
H i sTr&iIK ^LTX2^H i slfiPh eXfo&Z. 

30 m t tu is c - ms&bftw t % j t <o \z. 1 - 5 © 

[0 0 12]*«W«?>^ husB^S^^K 
(B) OM^jfet^l/^T. mim<D^^ =7$ 

40 (L) <Z>C-*«8i: B«J^<^ K (B) <DN-^<$ik<D 
M^^KJS^SrSJBrU BW^^K (B) Sr#S 

[0 0 13] ±|B<o*-ffi«, »*bv^«(c:*5V^Tfi, 
*U »®Ke»#«rflWbr#A*©5F»ttiif»S: 

50 KON^iS^racO^^ Kg^^^iK e x 
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HPLCiiJ;9jRBW^f K*«S!i-So 
[0 0 14] 

3 Q ^<D£ ote^rf^- Yk Lt, fc hBJ^jfi*/^^ 
(hPTH (1-8 4) ) Xt^r^*** (hPTH 
(1-34) N hPTH (1-37) % hPTH (1- 
3 8)), t hBJ¥^Hft*/^V<Z>flfe^8l3|L* (hPT 
H (1-31) Gly, hPTH (1-34) Gly, 
hPTH (1-37) Gly, hPTH (1-38) G 
ly, hPTH (3-84) . hPTH (3-34) , 
hPTH (3-37) . hPTH (3-38) ) . fflJ5S 

^ss*9 H 1 (Glucagon-like peptide 1 :GLP 
-1) JfctWrOSSWtt (GLP-1 (1-37) GLP 
-1 (7-37) , GLP-1 (7-36) NH 2 ?) 

[0 0 15] *fc, ^nir-zi/^^m^r ttlt Ke 
x 2 ^n^T—fcf, 7!i y (Fur in) „ ffifKfls:«» 
ill (PCI) t>b<tt«fBffaEI(W*2 (PC2) 

©C-*B«:»*t5i:i:i;:J:*)#?)ft5»»lKe x 
2 bV\, 

[0 0 16] **W{3i*5ftS(ftai^^K^ ^<D^:# 

«(Z)1^^9 7|1 117ffiXlil3 9ffi^e>45 

7*7* F^}-^^nir yi/y^SgliJ; ?>B«**LSia 
WxffP ro-Arg, A r g — A r L y s - 

*< irfc i oor ^ /»4rfi&^r ^ /K-ratftu, 
[0017] =^7«9^^^K©«*¥(t*ek#i"syb«> 



(4) 4#^2p9- 2 9 6 0 0 0 

6 

0*t£T^/g|<t bT, *tA(*±KO»"C*>-5ai 

>sis£fflv^~ £/^&bv\ s& km* 

tPro-Gl yia5l]«:lfAi-SrtdSfi*H/\ ^« 
©41»tt^yf K^»/£-e# & J: 5 l-x (Hi s ) 4 
-Pro-Gly^r^— KtS^J*DNA7 7^ V b 
10 ^fU ftS^/f K*3 - Kt5DNA77^ ^ 
FtlJlItlSff A£itT, { (H i s) 4 - P r o- 
GlyK (n = l—6) k ft Z> £ 1 It}) ^ * — 

[0 0 18] Sfefc:, *3S^#*tt. 
o/ci^^^7 u-^i?^ . -feixbr^TaiftjKOKe x 2 :7° 
nf/^i^ (»»lKex2R|ft:) =^r^ ? 
^y/^I^Sf iUct^ Kex27 P nf7^I 
BSSMft (Ly s/Ar g/P r o) - A r g^gCDT^ 

iE?0*. X1-X2- (Ly s/A r g/P r o) -A 
rg (S^Xl, X 2 JSffigcDT ^ 7 ^) i:U X 1 id 
fcfc A r g N L y s XttH i s &r N X 2 MttH i s Xte P 
h e ?:ffll/^:&&(i»iK e x 2 «#fffiHfeWft* i: 

**»#0>5syiJ* L c <tie-r 0 

[0 0 19] **7fi>s*?KmT?*km&frWytti£fr 
30 9*w-^«S:fflv^c»£\ ^^y^y/^S, 

»*iKex2R»*Sfi;«, pHS:ii«M4fflJ^-> 

40 [0 0 2 0] *Ji»*pHP»«SEOak:ff«»^*^ 

WS^^iSHco^ffl ^ n h fciil LT g KSrK 
^fc 0 #«*ttE»«SrfiTS^rfc«. IflHPLCCft 

t hBJ¥«J»^^vW3|flEh PTH (1-3 4) 
50 [0021] 0Ga 1-210SPPH8 A^^m^V 
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7?KpG210ShPro PTHfi, &-fh PTH 

d-84) le^-^DNA^y =r^— <omi&\z& 
H^stu m^m^timi^^y"^^^ k p g2 i o 

ShCT [G] CDhCT [G] itfi^-^r^— K-T^^J* 
ifflkbt^RLft (0 3) « hPTH (1-84) it 
fi^N»t3 5f|07^§ (Va 1) — 
KtS= K^&HWffJfc^ KVM. |3Gal-210S 
CfcB§B0-;*f9^ tf^N*«Hlfir^e> 2 1 0 

JEl£fi$l£;h/TV N 5'<:7 p ^" K) Sr=»-KtSie^S:j8 
Ga 1-117S (AJ§§0jS -JS?? V is?— if<DN3fc 
«Bl 1 1 7ffi*"CO^^ K{d*5V^r, v^tM 

V^^^ s *tr y VSS^HJftSHTV^S^^^" K) — 

K-rsae^F-^aE^-^ pgi i 7shpph34 &ftm 

b/c (0 6 — 7) 0 

[0 0 2 2] H«6t-, jSGal-210S£:^ — Ft* 6 
iae-T-iCl^^T, i5Ga l-13 9SS:3-KtSie 
■?* S V ^ f i )3 G a 1 -9 7 S* = — Kt* SiteT-SrJf A 
tS^ilCj:!?, pG139SHPPH34*5V>ttp 
G97SHPPH34^m^tm^ £*x£> 
<D-?7*% Kfcfc, Wtlj3Ga 1-97S, /3 G a 1 
- 1 1 7 G a 1-13 9 S&=*<- Kt*S«aga 

6ftR*#hPTH (1-3 4) coflKgSWS^irasy 

<:7 P ^ KPhe -Me t-Lys-Ser-Va 
1-Lys-Lys-Ar g LTiS^ S fiTte V) % 
r^^^^^W^^K*^— Kt* Sfllagae^Ff* 1 a c 

[0023] ]3Ga 1-97SPPH34 l^»SK e 

^Ga 1-1 17SPPH34i)3Ga 1-1 
39SPPH34H ±mm&grfro f-&m0ki*TX*<D 

mmmmri^ ^^5^^s^?>if»*hPTH 

(1-3 4) MtiWtfefel;:^ J;D#<^*1K 

fE^tt^^ F<t y Me t-Ser-Va 1-L 

ys-Lys-Ar g©Bl^ «*ttd*0^ttfJ-iS"e« 

[0 0 2 4] LN<t LTtf\ { (H i s) 4 - P r o - 
Gly} n (n= 1 ~6) F£ffll^c 0 

{(His)4-Pro-Gly} B ( n = 1 ~ 6 ) <£> 
*Att, (Hi s) 4 - P r o-G 1 ySfcfct { (H i 
s)4-Pro-Gly} 2 2:^ — Kf5DNA77^ 
^^hSr^U KSr3-KtSDNA77 
^^h03' **ffi^^aS*^e^lt-e#ARffi;*ii: 



(5) 4$[ffW9 - 2 9 6 0 0 0 
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[0 0 2 5] DNA77^yh«Uf|A 
SttfetOfcf^ DNAi£SBB^«f-e«fcBL^ 

KttSrSfc (0 8) 0 «tt^^Fj5Ga 1 

-97S:££U ! j3Ga 1-139 S tf)*^* n = 3 
i3Gal-117 S<D»-&ttn = 1 ~ 6 Tr. * * 7 9 > 

^9^>-^^H^*|-A#«:«ft:W». »'fr#«t££9i* 
10 *Mi«iU Rift T^flS • *3RLT, Kex2-660 
R^ldWbfe (0 9) o 
[0 0 2 6] { (Hi s) 4 - Pro-Gl 

y} „ (n = l*-6) GO^AMJ: 9 . -f^TO^ 7 * 
W^f^Ke x 2-6 6 0 ttSStt^il < fto 

Kex2-660 ^SEti-SKJStt, *3 .fctWRSH^ 
^K^#*«:%fltU h PTH (1-3 4) ^Sfflco 
trtyZZ/^Vm^te. ^/fKHt|3Ga 1- 
117S, y — KLNt LT (Hi s ) 4 — 
20 Pro-Gl yHftSlSGa 1-1 1 7 S4HPPH 

3 4%mmistc 0 

[0 0 2 7] &>±V>1&Sk£*)s »!Ke x 2 

iKe x 28fWft:S^*ft=Tt?©»#ttS:8fc*i-Sy u cJt> 

{(His)4-Pro-Gly} n (n=l~ 
6) ftS^^ KSrffiAfSr tdSjabTV^SrirSrW 

Jtt^^^^^v^^K^l/l 0 0 0SK^Sr*S>9> 

HKe x 2^ft:tcj:i9§}^f^^t-v^^^^v^ 
^KSrRlf-rS^B^fcofco j3Gal-117S4H 
P P H 3 4 (DftWmVL e x 2 «WteB«asffifci:. t h SJ 
Vttllft^^vatfjBflEO^nBB^JLy s-Se r-Va 
1— Lys— Lys— Arg b/c 0 
[0 0 2 8] b£> U " COia^lJ^^MK e x 2 

40 JShPTH (1-3 4) asjKV^TV^O^T ^ J «t<OW. 

^^>^^R(^P 3 35fi: (X2) ?:ftf<D7^;t^ 
tSl-f S ^ ^ «:K*fco 0 1 0 iCTF-t l 8 S J m 

ia5»Ji^:ov^T«^f*LfciB*. X2CHi s^fcfiPhe 
Sr*A-TSi:, ^5?^SH<DhPTH (1- 

34) <omy>mi,®&&Bi<ft&zk&¥ffli,it 0 

[0 0 2 9] giJS^^^^ofcH i s*X2C 

i^tt, p 4 ^5(4 (x 1) *0i 1 f-^1-2 omm<o 

50 ygts?ij{ciov^r«ll*bfcilS*, xnarg, l 
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COhPTH (1-34) 0>$}*)till,%}&&&<%:Z>Zk 

r g-Hi s - L y s-Ar g^rLC i-jlAvfc 0 $ ^ t£ 
j3 G a 1 - 1 1 7 SOI 3 N 1 4{&(£ 
fffitSAr g - A r g g^lJO C5|cSBfflO^^ Ktt^ 

^MSKe x 2m^m^x vmmtsth, r^m^c 

Si3Ga l (l - l 4) as, «<^Bettit«fcJ;5»jKx 

gfc:*3l^T. hPTH (1-3 4) £ PD C±ffliB5>^|Hl 

^gt&LT^W£}MU ]3Ga 1 (1-14) 

[0 0 3 0] £JUb<Z>*S*J: 9 , hPTH (1-34) £ 

©Arg^rLy siCiiLfci3Ga 1-1 17S ( 0 G 
a 1-117KS) ^ — <^ KtUPro 

— Hi s — Hi s — Hi s — Hi s — Pro— G 1 y — 
Gly-Arg — Pro — Ser— Arg— Hi s — L 
y s - A r gt£Z>T% smmmfr^rtrZ^^ KS:«JB 

[0 0 3 1] ^*»Sf»lt r^J; 5i£LTRffl-L 

fc^;* 7$ Ga 1-1 1 7KS4HRHPH 

3 4 *^:J»S"e«p.*^ $tAf£<t bTft»|HlJR«^rS 

Kex2llTOllpHC0 7. 8 — 8. 2^&6. 

[0032] £ (m*) ta^t^j:^ 

^»«4fc«ff««ia{ii'j:t)tfcK«:l»*U hPTH 
(1-3 4) S:3!i*J;< JbtSt^liliRUyho ±S^pH 
5. O^BHgSffi-Y^^ft^P-^ h (WlX-fcf, PorosH 
S . SP b 3 (ChPTH (1-34) ^r®^ £ 

i±\ 0. 3M-0. 4MONaClt«$tt 0 StH 
«£BI««r«S*nU {&JEEi£t0^n^ h («x.tf, PorosR 
2 . SokenODS - W) t^h PTH (1-34) 
ii\ 3 0%g^7t h y/u-e«ffi*^ jftHSXtf 
ijMB H P L C ti:«JK»Sr^x. S^FJffift^lfe^Sr^o fc 0 
[0 0 3 3] fgfcrj*£*<£>Tir h ~ h y /U«r«JE!KHTfife 
^\ 0. 2 2 // m(Z)7^^- -ejHiHL, $fSHP LC 
(fi»J*.tf.- InertsilPrepODS . TSK-0DS-120T) (CI h P T 
H (1-3 4) SrBH**^ Tth^MI/wo^?^ 

5%<£>hPTH (1-3 4) ^(HllR^4 0%~ 7 0%^ 
[0 0 3 4] 



(6) 4#dS¥9-2 9 6 0 0 0 
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[0035] ^7^-; K 

/7^^ KpG210ShCT [G] ft. fi-tfv? h 

isy—voNm&i&frh 2 i offi*-e<z>;r^/8&a»& 

*5^^K^)5*>. 7 6fi 12 2fiatfl5 4ffi© 

io Gal -2i os) c^^yiBS^ir, hC 

T [G] (fc h^>©3 2ffi©7 5 / ROC* 

- (1 a c^n*— ) MJ; K 

[0 0 3 6] pGHa210 (Ser) r o p" SrfHfig 
BSPv uIIiEc oR I T?iBfl2br#e>*b5 ]3Ga 1 
-2 10 S <D — ^ — Ki-sae^Sr-g-tfDNA^? 
^yhbG97S4DhCT [G] SrffilKHMtiPv 

20 uiiBcoRi ^flSflsLT^fefrS^* — Ss#S:# 

tfDNA77 iriS^o LTffcKbfc (013) 0 

jfe**, P GHa210 (Ser) rop-Of^M^ffit- 
OV^tt«F4>^P6-8 7 7 8 8^BH^S#T^ rf"7^ % F 
pG9 7S4DhCT [G] Srg-^p^SlWBfitW 3 1 1 
0#f;J3\ Escherichia coli S BM3 
2 3 t A* U Xj!tttflfR«4»X*tt«WStjJfl2:SK 
S^:aii^S3 5 0 3^- (FERM BP- 3 5 
03) iLT1991^8fl8H t^ffiSfttV^S e 
[00 3 7] -f"7^% KpG2 1 OShCT [G] g 
30 Wir-fS^^ K«r=" — Kt5DNAfi«S:Bt*#t^ 
^■^rTEco Rl-Sal I DNA77^^h<!:lTiAt 
*U*. )3Ga 1 -2 1 0StO^7^^It«a 

(hProPTH (1-84) ) ite^O^ * — ~ 
&&T$?7^% FpGP# 1 9 <Di^M<OUnt UTfl^ 
fc (H3) o 

[0 0 3 8] ^cfllS 

^cfli® JM109 t*fi ^yt°ry h i?/^t£fiT*m##£ 

40 iM2 5tfc (W3 1 1 0/ompT : Sugimura etal. Bioch 
em. Biophys. Res. Commun. , 153 . 753-759 . 1988) 

[0039] mm 

SBgi: 0. 5% (w/v) ^y-fen— /K 2. 4% 
(w/v) i. 2% (w/v) hy^h 

>\ o. iMyyi*i^y»)AW« ( P H7. 5) 

NU 1 -gi&igtfe : 0. 4% (w/v) g|^ii^^ 0. 
4% (w/v) K 2 HPO4 . 0. 4% (w/v) KH 
50 2 P Q 4 N 0 . 2 7 % ( w/ v ) N a 2 H P Q 4 % 1 . 



11 

2% (w/v) (NH 4 ) 2 S0 4 , 0. 0 2% (w/ 
v) NH4CI, 0. 3% (w/v) L-^^^*— 
0. 2% (w/v) MgSO< • 7HA 40mg/ 
L FeSO* • 7H 2 O, 40mg/L CaCl 2 
• 2H 2 0, 1 Omg/L AICI3 ■ 6H 2 O, 1 
Omg/L C0CI2 • 6H2O, 2mg/L Zn 
SO* • 7H 2 O s 2mg/L Na 2 Mo 4 • 2 H 2 
CX lmg/L CuCl 2 • 2H 2 O, 0. 5mg/ 
L H 3 BO, ^o^tFlOmg/L MnSO< -nH 
2 0 0 

[0 0 4 0] g*ttfcggft»fE 

tf^Lfeo DNAi£SE#IteS^:fr*v'ffi 
^llfc, DNAWi*A5fe©Hm3-l 0{g 

afiO^WfiO. 5-lMg^DNA^fflV^T20/z 1R 
/Sfflc4 l 'efTl/\ DNAOB8l;:i43~l 0m g©DNA 

[0 0 4 1] TUxi— ^^/um^^m^^M^ R/5 
fKfc: l/5^*^^,^fK (0. 2 5% (w/v) 

/uy/u— Sr-g-tpl 5% (w/v) F i c o l l 

y7 7 — l^ttTAE/^ '7 7r — (4 0mMTr i s /ft 
St. 2 mM EDTA) «rfflV^ 0 ^7*^ KC0*5£flf 
flffcfcfcMup i d-2 (^^^^Y^ (ttc) ) ^r^V^T 

1 0 0t$;\s h 1 l#ra<^*ft*:fT>fcV\ DNA^SS^fc 
fe^riTk^p^/W (20 cm x 15 cm x 0.7 cm) £fflV^T 1 

5 OrfO^h 4B#HI£*:fiJ:3 5 h 1 3 BtM^flclftSrfir 
#ofc 0 ^VHi^^-^^A^P ^ K*»*R (0. 5/x g 
/ml) T?2 0#JfefeUfc«. MSiltttDNA^ 

A77^^^h<^^§^ (^^T, 1. 0, 2. 0% 
(w/v) Srffll^fco 

[0 0 4 2] r^n-7W©DNAIt 0. 1XT 
AE^ y 7 T-*mtL LstimVf ft\z?;ut:*.ti 

0. 05-1 m g(^DNA77^yh^tf^i 
( 6 7 mMT r i s /H CI ( p H 7 . 5 ) N 5 mM 
MgCl 2s 5 mM DTT, 1 mM ATP) 3 0// 
1^10^T4DNA7>f^^M, 16W 
12 — 1 8B#SIRJ5*?t5j&N TAKARA ligation Kit 

[0043] ^flis j m 1 0 9 mmm^Wkm*MA9t 



(7) fiFi¥9-2 9 6 0 0 0 

12 

HSC&ffl (SDS-PAGE) fy/zl'tt, H*<Z>SD 
St>^/l//<^77- (6 3 mMT r i s/HC 1 (p 
H6. 8) % 10% (w/v) ^y-fcn— /K 10% 

(w/v) SDS N 10^g/ml^PA7i;-;^ 
/i--) 3$>W*#L«WKLfc 0 l 

6% (w/v) SDSPAGEmini (TEFCO ) V/U 
£rffll^T 1 tfcfcfcS 2 0mAt7 0ftffl?f\s\ 

10 [0 0 4 4] hPTH (1-3 4) <D5£*te, ST, h 
PTH (1-3 4) Sr-g-tfSJKSri^^^/w^s/^r — 

(lMSi/2Mgf) t?l 0ffif^e>2 0fiS(21#R«, 
iS'fr-L»Sr*S\ tfcl-. ^MYMC-ODS-A3 0 2 

(d4. 6mmX150mm) 7 J* ( (ft) iJUttYb^W^SJJr) 
ttLfcHPLCft#«M OR) LC10A ) fc«U A^ 

(0. 1% (v/v) Mj7;l/^nSi (TFA) /I 
0% (v/v) Tirh^MJ/W) . Bfi£ (0. 0 9 4% 

(v/v) TFA/50% (v/v) T±h==-hV 
A*) . B 4 0%->8 0%/2 0m i n^JiS^^tM 
20 U 2 1 4 nm^iMi^TM^^/chPTH 

(1-3 4) <Dt 0 —?mm%Wt%\m&<DWMh PTH 

(1-3 4) :?ffi«£Jfc«UTort: 0 ^<7>{til, »J 

&3c^T £ £W W *«e^-»^»±M61ecular Clon 
ing (Maniatis?b|iL Cold Spring Harbor laboratory 

. New York (1982) ) (^fBgcO^i^o Tfr*o 

[0 04 5] HSfcffiJ 1 . h P r o PTH (1-84) jfi 

hProPTH (1-84) iHST-te. m l i-^T J: 5 
30 IdUl— U7 (E#l#-&1^7) *3j:t*L 1*-L7 (E 
M#f8-14) <D1 4*©77^^ ^H^tt, ^ 
hP r oPTH (1-8 4) il^fi. «-:7 9^ 
7* ^bSrJBAT©* 5t-ii**U f«tfc (0 2) o 
[0 0 4 6] ST. DNA77^VFU1 (E#I*-S§- 
1) H7 (SS^J#-^1 4) («-*«Jl v g) ^16^ 
fifc©T4 3Wy U^"^ 1 K^>f^ — -Xi 0. 5nM (1 

MBqfii±) 09 [7-"P] dATPmyy^bS 

J&jK 15m 1 * (50 mMT r i s /H CI ( p H 7 . 
6) , 10 mM MgCh, 5 mM D T T) t3 7 
40 ^ 15^KJE^tto ril(C5mM ATP^tf 
y ^KffcRJSffii 5 £i 1 ^r^D^. ^^37^45 &m 
RjtSS-Hrfco U2 (E#l#*2) H6 <EJ<#*1 
3) , U3 (@a?"J##3) H5 (S?l|#tl2) . U 

4 m$m^4) tL4 (m$mf=ri n . us da^ij 

#^5) H3 (ga^lJ#-^10) , U6 (EM** 6) 
H2 (E59#-§-9) . *5cfct^U7 (ia^lJS-^7) iL 

1 (gs^u#^-8) ^ov^T^^^^i^^To/i 0 

[0 0 4 7] ±&<D7 m<Dfcl£M%:X>t~o\^$Lt#>, ^ 
/i-it^^rfTV^DNA^lHllKbfcio :M8 0M 
50 ©100 mM T r i s /H CI (pH7. 6). 6. 
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5mM MgCh, 3 0 0 mM NaClCgiSl 
t- Q ^<D?ib4 0 n 1 £9 S^tCS^W&Hbfc^. 3 
0^ttT4 3^&T^^£Wt 0 *ftf4 0/t 1<£> 
(SfiaS (80 ) *Mtt. 2 6ti^ 

T\ MUcDNA77^ ^h&tfeWLfco *^2 8 0 
b p|:W«DNA77^^ V hSry/U^fcttttia, 

[0 0 4 8] HffiffJ 2 . gGa 1-139S (FM) P 
PH8 4^y°^^^ FpGP#l 9(DftM 

hProPTH (1-84) jt^^^tf^J 2 8 0 
bp©DNA77^^M:tt> 5' *Cl£tefHK»3ft 
Eco RI SMfctfS3' *«{JIf*ffifJI»B¥SfSal I BBffidSff^E 
t5o hProPTH (1-84) itfcT-CO^ a— 
^^r<7)Eco Rl/Sal I DNA77^>f^pG2 
1 0 S h CT [G] <DEco Rl/Sal I SffifcffiAl, fir 

[0049] P G210ShCT [G] £:SJPgglfffEco 
RItSal I X*®m&. ffi#Sr&tfift3. 5kb 

DNA77^yFr*suco ^fhtmmmix-mh 

tlt82 8 0 bp^f)^5hProPTH (1-84) 
ae^DNA^^^h&iSifeU /7^^KpG 
210ShPro PTH«|f: (0 3) , pG210S 
h P r o PTHSrfflV^*»i J Ml 0 9tt^^fgft 
U JM10 9 [p G 2 1 0 S h P r o PTH] Sr# 
fco ££>t-s pG2 10ShProPTH©flR»*Xh 
ol /EcoRI fflfifc^y ^"KMO 9 1 (iB?"J#^ 1 
5) WKM0 9 2 (ia^iJS-^1 6) ?:iAls 
5KpG210S (S/X) Srf^Mbfc (0 3) 0 # 
^(£>yv#-^ W«Bt^»Jlfi»*XhoIi:EcoRI SMft 

[0050] pG210S (S/X) te N f&JP&gfliiSac 
I 3oJ:t£Xho I "T?iSflSt£ % Kilo-Sequence fl| Deletion 
Kit (^ffijg («) ) £fflV^T, 0 G a 1-210S^ 

t^^^y- v-a ^4rfTfcV\ 0Ga 1-13 
9S£hProPTH (1-84) ^Ph e-Me t £r 
ftl,Xmi&&tlti** ! ??>s<?K0Ga 1 - 1 3 9 S 

(FM) PPH84*3-Kt57 p ?^^ KpGP#l 
9 2rf#7c (04) 0 P GP#19^fAUc«@JM 
109MJM109 [pGP#19] kW&o 

[0 0 5 1] MMM 3 . G a 1—1 17 SmHPPH 
3 AWBrfy^X Kp G 1 1 7SmHPPH3 4 (DftM 
#*Jfc#Jfc:*5^Tfc3\ 0Ga 1 - l l 7 SmHPPH3 
4fflgL-?7*% KpGl 1 7 SmHPPH 3 4<£>f£fi!Sr 
W-^tf 6^. /3 G a 1 - 1 1 7 Si^f iTi3G a 1 - 



(8) ftl¥9-2 9 6 00 0 
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* 9 7 SfcS^fcJ: 0 G a 1 - 1 3 9 s»^:Ha 
9, JGa l-97SmHPPH34»5/7^U f p 
G9 7 SmHPPH 3 4&5V^*/3Ga 1-1 39Sm 
HPPH3 4W%rf s 7^^ KpGl 3 9 SmHP PH3 

[0052] 1) pGP#19PPH34 <Dft9& 
pGP#19PPH34it pGP# 1 9£g?Ml-S 0 
1 (E5»J#»17) *J:trS0 2 (E3*J##18) ^ 
7^^itt, PCRffifc:**), hPTH (1-8 
10 4) ©3 5ffi©^y vaS<^=i K^GTTSrffl|Rflcjl:== 

K^TAA{^*tyhDNA77^^h«:ilI«s « 
jfeiilJ: 9SJffigH!t Aat II -Sal I DNA77^^f 
«r^»»«U pGP#19^lSt^«^bT 
f^SiLfc (05) o 

[0 0 5 3] 2) pG117SPPH34©ff8 
pG210 (S/X) Sr»ffli2lS03 (@fi^J#-^19) 
tS05 (K51#-J§-2 0) ^/7^^i:UPCR?i 
*JPgg£Uf Pvu IfcSma I -efflfkLfcDN 
A77WVF, pGP#19PPH34l:iSi:S0 
20 7 (ia?ij#f2 1) ^oj;r;S0 2^/7'l'v- < i:LTP 
CRScfcJcSifffiK, SJBRWilfSal I irSma I Xm<£ b 
fcDNA77^Vh, tt>l:pGP#19PPH34 
©««BI*&jB^S:'g'tP»JRS»* Pvu I -Sal I DNA7 
>- hSrT4 7>fy— U p G 1 1 7 S P 
PH3 4S:ff8!Ufc (06 — 7) 0 

[0 0 5 4] 3) p G 1 1 7 SmHP PH3 4 (m= 4 

p G 1 1 7 SmHP PH3 4 (m=4Xf*8) p G 

117SPPH34 <omH&»MSasi I (His) 
30 ,-Pro-Glyi3-Kt5!)^-S08 (BB?fl 
#-S§-2 2) £ S 0 9 (iB^JS-^2 3) , $o£T$ { (H i 
s) < - Pro-Gl y} , *3-Kt5y^-S 1 

0 (E^J#*2 4) £S11 (gfi^"J#^2 5) ^SAL 

m=12 N 1 6Xlj:2 4T^§/7^^ K^S^d:^ 
(0 6-7) 0 

[0055] £ £> fcl. pG117SPPH34 £>fft||gg* 
mSma I SBtefc (Ly s) 4 - Pro-Gl y«r=i — K 
«(^)]Jy^-S 1 2 (BE?U«H§-2 6) tS13 (BE?IJ 
40 2 7 ) £r}f A U pGl 1 7 S4KPPH34 

Mbfco fiKI-LT, pG9 7 S 4KPPH3 4 N pG 

1 39S4KPPH34 SrfNKt* 5 n <t 6 0 * 

[0 0 5 6] 
[^1] 
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(9) 



* 1 



4#ffl^9 - 2 9 6 0 0 0 
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£Gal-97SmHPPH34 


£Gal-117SmHPPH34 


£Gal-139SmHPPH$4 




o 


o 


o 


4 H 


O 


O 




8 H 


b 


O 


O 


12 H 


O 


o 


o 


16H 




o 




24 H 




o 




4 K 


O 


o 


o 



7; V 0 



[0 0 5 7)1 



h PTH (1-3 4) 3r>*7* 
^1 fc^Lrt:*;* 7 ^^^K©^aH4S:SDS -P A 

liJM10 9^iAU 2ml<DSBMt37 c C 

(OD6 6 0) ^10<tbfc o 1 
0 l|:Hi<Z)SDSty^^iy77-S:M, 3 
frWl&$bl>, ^COJiffl 0 /z 1 »^SDS-PAG 

Kit 

[0 0 5 8] #£jg:£rg|8 fr^To p-tfy? 
h^^-f If t^f ^^Mco^I^M^ 

<t 9#9Ufc&S£{fcU ]3Ga 1-9 7STU { (Hi 
s) 4 - Pr o-Gl y) n »l/^n = 2, 3, j3 G 
a 1 - 1 1 7 S -efci:. n = 1 . 2 . 3, 4 , 6, 0 G a 
1-139SW, n = 2 , 3-eiS*jg14£»#Ufcn 
t^^ofc, «f(J1/3 G a 1 - 1 1 7 S<Z>8§* frfcl*3^ 
Tfi {(His)<-Pro-Gly} n (n = 1~ 

6) <DmA\z£K>mm.M&mmz-mMi^ ^tihco±m 

[0 0 5 9] M 



ta>g>QPh PT 40 fl§] 



H (1-3 4) fflDffil 

iS£g£*£>3M (0Ga l-9 7SmHP 

PH 3 4 (m= 12), ^Ga 1-117 SmHPPH 
34 (m= 0, 4, 8. 12, 16, 24) , 0 G a 1 
- 1 3 9 SmHP PH3 4 (m=0, 12) ;m=0fi 
nvbn— /U) ^O^T N Kex 2-6 6 0^)lfH 

U 8MR*"e*»«SJC£JBEttLdc (2 0mMTr i s/ 
HC 1 (pH8. 2). lOOmM NaCl, 3. 0 
MRSi % 2. OmM C a C 1 2n 8mg/ml^r^y 



**>v^«) fcft£J:5t-*WU Kex2-660£; 
»*K2 0kU/ml i:ft5J:5^»i!lOLT s hPTH 
(1-3 4) *9 ttJLSrfrofco *-£{*T. 1 BflfflT? 
20 =i V h n —;U<D 0 G a 1 -1 1 7SPPH34^90% 

[0060] #R»*OKex 2-6 6 0Rj6tttt N p 
G117SPPH34©kca t t <7)it£r h o TB 9 
/^U 0 hPTH (1-3 4) ^ftf* 

TCO0iJ-e { (Hi s) 4 -Pro-Gly} n (n= 1 
~6) (Dm AlC<fc«9Ke x 2-6 6 0^iStt^3cS^tV 
§ <t dS*?i6*o tii 0 #fC, j3Ga 1-117S4HPP 
H 3 4 tt\ 1 fiO (His)4-Pro-Gl y y l^fj 
30 -©}fAT\ ^^7^W^I©tfii:Kex2-6 

«5#?£t> 1 5 g/L£JLb-e/3 G a 1-139SPPH3 

[00 6 1 ] Hffifft] 6 . h PTH (1-34) <D±M± 



iS*a^oK e x 2 - 6 6 0(Z)SRi bT tig bTV^c 
3tt* 9 ^ 0 Ga 1-1 1 7S4HPPH34& 

7 L %1l1r&y r>; 7** KpGl 1 7S4HPPH3 4^ 
IM2 5* (W3 1 1 0/ompT) *7I£«tetftU M2 
5 [pG117S4HPPH34] t*4r#fc 0 M 2 5 
[pGl 1 7S4HPPH34] 2% (w/v) 

g^zn^.^ i% (w/v) MJ^h^, 1. 2% (w 
/v) K 2 HP0 4 . 0. 3% (w/v) KH 2 PO 
4, 0. 5% (w/v) ira— /isiPhte&f&iA&Rl 
V\ 2 0 L*#«f^T3 7 c C-eig*bfc 0 
[0 0 6 2]I#^iOD6 6 0 = l. 0<Z>£#fc:i 
PTG Wy/ntV^-^f-«7^ h^K) 

mMi45 J: 51-«S*DU I*SS^OD6 6 0 
= 1 2*-e#*Srj(8iKLfc & TE (lOmMT 



* 50 



(10) 



4#Ki^9 - 2 9 6 0 0 0 
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r i s /H C 1 . 1 mM EDTA (pH8. O) ) M 
8888 L. SiJE#^v^*f if— (Manton-Gaullin) t£<fc5 

#^rtToT. MAfM&l 0 0 g*»fc 0 *fA#»»« 
(160g/L) 2 5 0ml^ 1M Tris/HC 
1 (pH8. 2) 100ml, 5M NaCl 50m 
1 . JK>f ^>^7k 5 0 0ml, K^t 9 0 0 g SriPx.T 3 0 

3 OtT^ L t Ufco 
[0 0 6 3] rtU- 2 5 0 mM CaCh 50m 
1 SrS^L^dS&a-^^^aSlJDU £fb(£Ke x 2-6 
6 0 S: 2 0 k U/m 1 £ & £ <fc 5 M*D;L*: 0 2 «#«]«, 
(M$fi9 0%|^±) S&:TpH^6. 4iC^;b 

SfMJ; 9 h PTH (1-3 4) «r-g1>_b«t*:«s 
TpH^5. 0<tU 1 OmMBfBW" b y 

( P H5. o) -cTfliftbfclB-f^^ftWBg (SPha 

/U) ^/7A^ItthPTH (1-3 4) £rKS£ =i 

hPTH (1-34) 
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10 



*-t!\ 0. 4M NaClT\ hPTH (1-34) 

[0 0 6 4] £;ft,fcR««:ftj»3% (v/v) 
5t-fetJDU 3% (v/v) »|6-e2pfl|ftUfcfiflEaf« 
(SokenODS-W) ^rlbthPTH (1-3 4) & 
3% (v/v) g^£^tP3 0% (v/v) 
7thnMJ/uS»ThPTH (1-34) £i§tij£-tf: 
fc 0 ®JETT*Tir hn b y/U«:|&# % 0. 

A (TSKgelODS120T 055X600) {CTttStbfco *tUtt. 
Tir h~ h y /U«>B:J6«ft^lBa (A: 5% (v/v) gf 
^/l 0% (v/v) Tir h y ; B : 5% (v/ 
v) (v/v) 7t hnhy;U ; o/ 0 B=2 

0%-»8 0%/6 0$h $l4 0ml/5)) T^ffiL 
fc 0 #I^WhPTH (1-3 4) IhII&^£t^2 

[0 0 6 5] 
[«2] 



I s « 


PTH* <g) 


(%) . 


Kex2-660K& 


7.0 


100 




6.7. 


95 




6.0 


85 




5.8 


82 


BPLC 


4.0 


57 



[0 0 6 6] 



7.. =fr;* 7^^f^K e x 2 



6 6 QjglfltasfeP 3(Z)7^/jIi 
P3gM£tf>T^y^ (Lys) ^m<DT ^ Jm\^\ 

^Vtf KS14-S18 (Ba?»J## 2 8 — 3 2 ) 

*su rtt^iso2 (sa^i8) sr^-f^- 

pG117S4HPPH34^fSiLt, PCR 

j-^n^m^xmux^ stu i ^jct^ 40 

Sal I ^«J»f«. 2. 0% (w/v) TJfv— *m%Lft 
»*?TV\ lWi:t50. 4kbp(^)Stu I-Sal I 77 

[0 0 6 7] ftCiDNA77^^ Vhi, Stu I *5<fc 
tfSal I ^ffifls LHfiiKttfi U;pG117S4HPP 
H3 4<Ofi^f^^ his if— tffi55>S:=» — Kt5DNA7 

*B»JM10 9»S:»Kfi*U rb^W^y^f 

^9;** KSrMHU 3E»»Affl»© ^50 



[0 0 6 8] t4H, pGl 1 7 S 4HPPH3 4© 
3-Kt5^7^^f©Ke x 2-6 6 ORttSlS 
ffiSe r — V a 1— Lys — Lys — Arg^Ser — 
Val-X-Lys-Arg (X = Gly, Ala. V 
a 1 N Letu lie, Ser.Thr.Asp.Gl 
u x A s n . Gin. Lys N A r g N Phe. Ty 
r.Trp.His, Pro) tlfcT $ J %BB 

^J*^o3r;*7*>v^R/3Ga 1 - 1 1 7 S 4HVX 
PH3 4(Dm^^<^ ? — P G 117S4HVXPH34 

[0 0 6 9] #^7^V^fiKe x2-6 60g 
/StSSrBI'^&fca^ #^n-y«:5 0ml©SB«»T 
*tt^ BftiS^OD 6 6 0 = 1. OWBfi: I PTG 

EMmmm&, mm, »^»Bt*fTV\ £fAft£ 

£<bf^§tAf*:£:l 0 /o (w/v) Tr i tonX 
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100. lOmM EDTA*3j:OTEt«U *MK 
9 Oo/o^^g^^^^^^^^^^^a^fcofCo # 

^^ypis^fm&mA&mmmz.^ im Tris/ 

HC 1 (pH8. 2) 20/iK 5M NaCl 20 

/z 1, iomiI3 0 0a l^Mrglifu 

7K6 5 0 1 "T?*3R«, 3 O'CCOfMMlf 1 0 ft&U 
b, rtbid 2 5 0 mM C a C 1 2 Mlfc 1 0 m 1 £r^D 
b, St)CKex 2-6 6 04:2 0kU/ml tWJ; 

[0 0 7 0] **ttfs H*fflf3VhP-;K^j3Ga 

1 - 1 1 7 S PPH3 4(i9 0%W»^fi o hP 
TH (1-3 4) (T^f&te, tJI^ODS^7A^fflV^ 
fcHPLCt^ilfc, frR**©Kex 2-6 6 0E 
/St£te, pGl 1 7S4HPPH34G0kca tt CO It 
^^oT/tU: (HI 0) o X=Phe, Hi s<7)b% 
Mf*. Kex 2-6 6 0l:j;ShPTH (1-3 4) <D 
WOO! U8*J3 s ft < ft 9 , X=Pro "C^K e x 2 - 6 
60taHPTH (1-34) dS*3£i: A/if^O t) UiStb 
ft v ^ £ j&s 93 ft o fc 0 

[0 0 7 1] jafcW 8 . 7^ >v*^g<PK e x 2 - 

R/3 G a l-117S4HVHPH34£rhPTH (1 

-3 4) ±m<olzto<n** i 7#>s<?'Kkl'Xmxfi, p 

4{flHfiWr ^ y»tt»t^J:5K e x 2 - 6 6 0 E/£tt CO 
$&ft£fa±«r«*fco ^y^^l/^f KS19-S 

2 4 (SE^iiS^- 3 3 — 3 8 ) Sr^ritU r*b£><tS0 2 
Sr^'T^— tU PG 1 1 7 S4HVHPPH3 4 £r 

[0 0 7 2] HJ£«7f^bfc*ffi"r?. 
K^K e x 2 - 6 6 OBSKSSfifcS e r -V a 1 — H i s 
— Ly s — A r g^Se r — X — Hi s — L y s — A r 
g (X = Gly s Ala, Leu, lie, S e r , T 
h r , Asp, G 1 u , A s n , Gin, L y s , Ar 
g, C y s , Met, P h e , T y r , T r p , Hi 

s. Pro, v a i) mmtikztittmm&tti**?* 

y/^f]3G a 1-117S4HXHPH3 4 CD-IS'* 
— pGl 1 7 S4HXHPH3 4 £>*Wh 0 
[0 0 7 3] g£^7< 7^^1^Sf^ LTIIJK0J6 
^PCifttKe x 2-6 6 0 5*gtt£#J»f b 

fc 0 X = Lys, Ar gOtti-ft Kex2~660 
(Cj;§hPTH (1-34) <Z>i^9 fflb$J^&< ft 
9. X aSfiStfcT^ /Bfc (Asp, G 1 u) OSfCliKe 
x 2-6 6 0}Cj:HPTH (1-34) 2* fi £ i?§J 
DfflSMv^t^B&^ftofc (HI 1) 0 wttic 
<fc 9 , Kex 2-6 6 07°nf7-tU Pl«7 



(11) #1^9-2 9 6 00 0 

20 

^»S*I!*-rSf£JtTft<. P 3lF|Sffi(c:fc^^^^» 
SXtt7*^;u77 = >3SIS, P4ffitfc^»J£K«:r* 
ir&J;^, P 3 gM&l-^n y vgggas, * 
fcttP 4fflffi^SM*r 5: y«asfc££R*;*9*>v^ 

[0 0 7 4] HifcfflJ 9 . i^m^y"^ KCOK e x 2 - 6 6 

^17^^8^5X6 x 2-6 6 ommsj&zm 

10 fl#Wi-HPLC^TiiWbfeife», {S»^^Kj3Ga 
1-117 SC^I 3, 1 4&C0A r g-A r ggB^JCOC 

tliZ&V, 4^jSGa 1 (1-14) tt, h P TH 

d-34) ^mtttm^x y mm~t&m^MA~t& ^ 

*U Kex 2-6 6 0i^J:6M^WJU ^Ga 1 

(1-14) ^M»^5rt^to 

[0 0 7 5] 14fe(OArglrLy s(lI^Lf^^7 
?>s*?K (0 G a 1-1 1 7KS4HRHPH3 4) 
20 ^^"Kt§/7^^ KpGKSPH34 (Hi 2) 
£kT<D£ 5t-f^Mbfc 0 *1\ ty^^Utf KS2 
5 (ga^iJ#-^3 9) tS26 (@E^J##4 0) S:^?^ 
v-tU pG117S4HRHPH34^iiR 

K Ase I-RK£r^j5ftb/c 0 f^t^ty KS 
2 7 (S?lj*#4 1 ) i S 2 8 (»?(#*§■ 4 2) ^7°7 
-f-e-iU DNA77^^h, RK-Bgl II 4"&fifcb 

[0 0 7 6] #DNA77^ V b«:»»U 
30 ngfo^U ^7-r^-^#ftTT*PCR^4lHl 
fifV\ 2E*^*AS*T/fc. Ase I-Bgl II77^Vh^T 
^b/c 0 rtu^ffffi^-y =f^^ l^^KS 2 5 t S 2 
8Sr»DLTPCRS:«ttU ^ ? * > V **«b 
^yyJf* V'bSrai^y— /u«t»ffi^T»i8U As 
e I 3oJ;t^Bgl in?§JWf«, 2. 0% (w/v) 
— ^«ft»ldSrfi 1 V\ B#J<hi~60. 35kbp(D77 
{f* >- h^rPKbfCo pGl 1 7S4HRHPH34<£) 
Ase I / Sph I (1. 8kbp) 7 7 7* V h 4oJ;t/Sp 
h I / Bgl II ( 1 . 4 k b p ) 77^Vl^t 1 . 0 
40 % (w/v) «tSbtfi 0 

[0 0 7 7] ±|B3^9^P«^b«:7>r^— v^a^R/S 

«ijMio9^ffitu rh7«^yy 
astt««:8i»u /7^n^7;^ysiuTiS^ 

**»A«B5»<ODNA«[*Ba^J«r«IWU K 
1 4{tL<DA r g — KtSDNAgEMCGGSrAAG 
KlR* Xstcfc&tt&ttzf? * ^ KpGKSPH34£r 

T?. ^ 7^ W^«^A#£r&f# b, Kex2-6 

50 ^^K<D«iBf^«i*J5n, »t!!i8^*a*6»-e§ 
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[0078] mmm 1 o . 3M7»w^gj3Ga 1 - 

U7KS4HRHPH3 4^1ilHPTH (1 
-3 4) (DtkM 

^fK/^Ke x 2-6 6 OOSI^ LT^i6<t% 
^bHTc^^V^R^Ga 1-117KS4HR 
HPH3 4 0*:*JS**f*T{J:*5WS*Stti:K e x 2 
-6 6 O^n^T— tfjeij:^ 1 ? JUL. *5J:VhPTH 
(1-34) (Dmm&ffotio pGKSPH34|:t, 

&Rt#U 4IttM2 5 [pGKSPH3 4] SrfRKL 
fco M25[ pGKSPH34] 2 % (w/v) ^ 

/U^-^^NU l^&igite(-TA*i&ft£fTo^ 0 
[0 0 7 9] «#»tLt^y-fe 

2 4i*IRI#a^fifofc 0 JM»£lffllf£«&tt:. l 

5 0-2 0 00DT^of: 0 K^7*9^^^^Ktt, * 

[0 0 8 0] iit^Mt«»RLr, E/Effiffif* 

^20mM Tr i s/HCl (pH8. 2) , 5 0m 
M NaC 1, 2 . 5 mM CaCl 2> 2 . 7 M|jc 
IR, 8. 0mg/ml^7^^ItU Rj£ifi« 
3 OtTK ex 2-6 6 0^5 kU/m 1 i^ftS <fc ?M 
8SJDU ^7#^t^t)hPTH (1-3 4) CO 
§J«3abSrtTV\ hPTH (1-34) (D£j*£r^*L 
fco 3 0»T?§J»f*9 0%JEA_k£>5t9. |3Ga 1-1 1 
7S4HPH34<t it« It, Kex2-660 *flS i 
/4t£«4»Lfco R/E»T«. iWJ5i^hPT 
H (1-3 4) »KLfc 0 «»Xgco|eIiR*«IIJ6fi»J 5 

MMM 1 1 . fl G a 1-117S4HG P±M^^^% 
h\ pG117S4HGP^B 

^*=?y«^/f KI (hGLP-l (7-37)) 
Sr-g-tp^^ 9^ W^^H (j3Ga 1-1 1 7S4HG 
P) ^H-r^y^ h\ pG117S4HGPttB 
T^*IHT?ff»bfc 0 *i\ HIl 4 (a) i:^t4oo 
DNA (GLP - 1 (lE^lJS-^ : 4 3) , GLP-2 

: 4 4) , G L P- 3 (E#|#-Sg- : 4 5) , 
GLP-4 (E#I#-g- : 4 6) Sr^fiELs *fLb<OS' 
*«SSrT 4 *Ky ;* ^ K;*^.*— *SrJBwc y >-» 

ffcSL r^^^^U T^-y>-^^^T, hGLP 
-1 (7-3 7) mfc* (DNA (I) ) SrWKbfco 
— Ell 4 (b) (I^f2 0(Z)MDNA (1 1 7 S 
4H Sph I (EyiJS-g- : 47) , 1 1 7 S 

4H Bgl Il^-f^ — (E5!l#-§- : 4 8) liPCR/ 
7^v-ttTftfflU P GKSPH34^iiHT 
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PCRSrfTofc. llbli/cPCRlftt Bgl ll*5 J: 
Sph IT«U Bgl li*ij;tJ«Sph I <o«r*5R«B*«po 
DNAifr (DNA (II) ) tMlfc, 
[00 8 1 ] pGKSPH34^Bgl II*Sj;t5Sa 

^DNAlit (DNA (III)) Sr^/Uil^lHllRbfeo 
r<£>J; 5 lilLTf&^fcDNA (I) , DNA (II) *5 
j;^DNA <III)&T4DNAy -tf&ffll^Tifilg 
U pG 1 1 7 S4HGP^Ktfc (B15) 0 
10 [00 8 2] H3£ffU 1 2 . ^7^^ttflGa 1 - 

1 1 7 S 4 HG PCD&m 

ffiUtpG 117 S 4HGP£#1"£;*;J3iMW3 1 1 
OM2 5tt^ 1. 5%^/U=»— * % 4g/L K 2 H 
PO^. 4g/L KH 2 P0 4s 2. 7g/L Na 
2 HPO«. 0. 2g/L NH4CU 1. 2g/L 
(NH 4 ) 4g/L m-&^**, 2g/ 

L L-^^^-—^ 2g/L MgS0 4 -7H 

2 40mg/L CaCl 2 • 2H 2 0, 40mg 
/L FeSO<-7H 2 0 N lOmg/L MnSO 

20 4 ■ nH 2 O n 1 Omg/L A 1 C 1 3 • H 2 O x 4 
mg/L CoCh • 6H 2 O v 2mg/L ZnS 
O4 - 7H 2 0, 2mg/L N a , M o O4 • 2 H 2 

lmg/L CuCh ■ 2H 2 0, 0. 5 m g / 
L H3BO4, lOmg/L rh7t^^y^^ 
tf»*fi"e. 3 2^, pH7. 0"Cig^b, ^^-^(7) 

^y -fey 3 7 < c-ese>^ 

8B#Pf3ig^b. Ki£l*lf-i3 G al-117S4 HGP<D 
StAflcSr^KS^irfco 
[0 0 8 3] J#*»T«, Ml^h^y-^ 
30 *^>rif— (vyFyi-jlyttR ^e-tvh 5M- 

8 T A) 6 0 OKG/cra 2 (Z^frT^^i^-fX&L 

IU (CEPAS^ii) fc: J: Ottawa 

SrlsIiRLfco #e>*b^«:IR«:J#*iRi:^*«>«*JR (1 
0 mM Tr i s-HCl (pH8. 0) , ImMED 

ta) nm. »b#m^tkm&mu^ mm 

KSrm^itlRSrliliRUfcft, tt»i*#*<Ott-f*;ofc 

[0 0 8 4] jaftW 1 3 . ^7^y/^g^^OhG 
40 LP-1 (7-37) ^»JHil 

2t?»&*tfc^^5^W^K#A*S:iaiR 
U 8M^it«fR^SM (2 0mM Tr i s 
-HC 1 (pH8. 2), lOOmM NaCl, 3. 

2. 0 mM CaCl 2 , 8mg/ml 
*7?>s<?K) ^ftS J: 5t-*«U Kex2-66 
0*10, 0 0 OU/m 1 tt£Z>£ 5 (-tttt, hG 
LP-1 (7-37) (DWV tfjb£frofc 0 #£:fl=T\ 
— 0#Pfl*? =1 V h n — ;v<0 ^Ga 1-1 1 7S4HGPfi 

50 [0 0 8 5] HifeW 1 4 . hGLP-l (7-37) <£> 
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(Ml 6, &3) 
g^l^oK e x 2 - 6 6 O^SSi: LT fcifi UT^fc 
^r^ ^^V^KjS G a 1 - 1 1 7 S4HGP^tiC 

pGl 17S4HGPHTMiM2 5 (W3 1 1 0/ 
ompT) *r»JME»L. 2 0 Lignite: Tig«L/c 0 
iSififcfcBSB:^** 2 0 g/L, /^Ffy/hyiOg 
/L. K 2 HPO, 1 2 g/L, KH 2 PO« 3 g/ 

l. ^ytyy5 g /LH49 x I*»a*OD6 6 

0=1. 0T\ I PTG (>f Vzfxi fc°/W<— f^&tfy 

M (r^7t-ACC-2 2 2, («) 0*fflJ|g) 

[0 0 8 6] 3 7Wf#»^OD6 6 0= 1 2*-e 
»«SriBaKLfco «M«. TE (1 OmM Tr i s/ 
HC1, ImM EDTA pH8. 0) MBHB L % M 

JEE3^-=E-^-^->fif*- (Manton-Gaul 1 ine) 

«#^toT, £TAtt*?J 1 0 0 g tfAfrSHB 
S (160g/L) 2 5 0mWr, 1M T r i s /H 
CI (pH8. 2) 100ml, 5 ^/W N a C 1 
50ml, JK-f ^ VtK 5 0 0ml, fi** 9 0 0 g ^riOx. 

T3 o^im»*3 o#«#«a?u «»?>fciBi-f ^-^ 

*-C#JRL* SO^T^LiLfeo rtll- 2 5 0 mM 
CaCh ^ 5 0ml L*** fefg-^liHRftl 

b. St^Ke x2-660£:20, OOOuni t /m 
1 (Jfi4, Omg/L) £*5<fc5t-lra*.fco 
[0 0 8 7] 2 («J»f*f* 9 0 Bffl&fc: 

fcfcfK^fco a;L^«liJ:*JhGLP-l (7-3 7) 
Sr-g-tf-hW**, BMSidTpHSrS. Oil, 2MK 



(13) 



WHB^ - 2 9 6 0 0 0 
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* • 1 OmMS»t h y (pH5. O) T^fg 

UhGLP-1 (7-37) 2Mf|. 
10mMStthy!)Al«ffi (pH6. 2) "Cifei* 
OM^f? 3 0 0 mMt t^fiftt h U !)^i8^ia 

{cx, hGLP-i (7-37) zmmztto *>e>^ 

R»*A*vr*3#, hGLP-l (7-3 7) <£>»j|£S: 
10 [0088] hGLP-l (7-37) ^tJM^M 

5%mm^wffifci,tim&.mm# ! 7i* (soken 

ODS-W) ^rILthGLP-1 (7-37) 
£-fcl\ 5 5 0 %7 1 h ^ h y /^ffiT\ h 

GLP-1 (7-3 7) ZMlMZ^tf-o ®J£TT*Ti? h 
^ h U 0. 2 2jum^^y7Vy7^/^- 

[0089] hGLP-l (7-37) <D^fi£;l^Tf¥ 

^-r^o hGLP-i (7-37) %^temm*y->'7 

/V/<y7T— (lMSi/2MRi) T*10f^^2 0 
20 ffifciSJRL, »^±»S:»So HPLC (ftftLCIO 
A) (C1YMC-C 8 — A 3 0 2 (4. 6 mm I. D. 
XI 50mm) #^A£rg^cL, A*& (0. 1% TF 
A/lO%7irF^hy^) , (O. 0 9 4% T 

FA/6 0%7^h^hy/>) . B4 0%-^8 0%/2 
Om i n4gK<£>3U£TR_L»0 1 0 m 1 #^Lf3:2 0 jz 
£JgHlb. 2 2 0 n m^iMtel^TiW ^ tlfc h G 
LP-1 (7-37) iR»«£<D«S2ghGLP- 1 

(7-3 7) OtT— ^B«flt^?>^*-r5o EUR*** 
« 3 i^^i~ 0 
30 [009 0] 
[*3] 



X8* 



Kex2-860 £i& 4.0 



4.8 
3.3 
2.8 
2.0 



100 
68 
60 
40 



[0091] }&um<nw.imt£ 

ia^J#-^ : 1 h^^: innR 

KJU<Z>fi£ : 40 23 %m<Dmm ^DNA 

AATTCATGAA ATCTGTTAAA AAGCGTTCTG TTTCTGAAAT 40 
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[0092] mm^ : 2 * m<om : -y 

ifi^lJ^S^ : 41 h^y-: 

ga^is : mm * k^j<z>«js : -^^dna 

TCAGCTGATG CATAACCTGG GCAAACACCT GAATAGCATG G 

[0093] m^m* : 3 mm<oWi • 

ga^lj^g^ : 41 F^Kp^ : 

AACGCGTCGA GTGGCTGCGT AAGAAACTGC AGGACGTCCA C 
[00 9 4] Ifi?lJ## : 4 : -**S 

ga?IJ<7>*£ : 41 haK*^— : ffigHfc 

ga^j^ : mm ★ ia^ijco«^ : &mmk 

AACTTCGTTG CGCTGGGTGC ACCGCTGGCT CCACGTGATG c 
[00 9 5] SB^IJS-^ : 5 ^m<DW : — 

ga?IJ<£>fi£ : 39 h^P^: iffgMfc 

ga^ij^^ : mm * sm<omm ^/&dna 

AGGATCCCAA cgtccgcgta agaaagaaga taacgtact 

[00 9 6] : 6 ♦ : -*« 

la^ij^^ : mm ♦ ewows : ^dna 

mm 

GGTTGAATCT CATGAGAAAT CCCTGGGCGA AGCTGACAAA 
[0 0 9 7] I^IJ#-S§- : 7 : 
ga^lJ<Dg£ : 40 F^n^: j£«U£ 

ga?ij 

GCCGATGTTA ACGTGCTGAC CAAAGCGAAA AGCCAGTAAG 

[0098] sa^'j#-^ : s m<om : -*« 

gB?iJ(£>fi£ : 33 v?— : 

la^J^M : ga^J^ffi^ : ^l&DNA 

TCGACTTACT GGCTTTTCGC TTTGGTCAGC ACG 
[0 0 9 9] ga^lJS-^ : 9 m<Dm : — 

ga^JOS £ : 40 FaKp^: iffgCR 

®m<vm : mm &m<omm : ^/*dna 

ga^ij 

TTAACATCGG CTTTGTCAGC TTCGCCCAGG GATTTCTCAT 
[0100] EJ0#* : 10 #|c£>ifc : -#g[ 

ga^JC>S * : 40 htf* : DltfMfc 

ia?lJ(OM : ga^ljc^ffi^ : ^j&DNA 

ga^y 

GAGATTCAAC CAGTACGTTA TCTTCTTTCT TACGCGGACG 
[0101] ga^J#-^ : 11 m<D%C : 

gB^IJ(DS$ : 41 h jKp v?— : HgMK 

%m<DM : ga^SH : ^/&DNA 

ga^j 

TTGGGATCCT GCATCACGTG GAGCCAGCGG TGCACCCAGC G 
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[0102] mzmfir : 12 * m<om : 

CAACGAAGTT GTGGACGTCC TGCAGTTTCT TACGCAGCCA C 

[0103] m$m^ : 13 ^fl!W>» : -*« 

Sa^fJ^S^ : 41 h : jffgWfc 

Sa^fJ<^S : ^ ^ la^lJ^SS : -g^ScDNA 

TCGACGCGTT CCATGCTATT CAGGTGTTTG CCCAGGTTAT G 

[0104] mm#& : 14 *m<vm -#« 

ga^jcoM : mm * ia^ijco«^ : ^dna 
sb^ij 

CATCAGCTGA ATTTCAGAAA CAGAACGCTT TTTAACAGAT TTCATG 

[0105] is : — 

ia^l](Dft £ : 24 h *Kp : SKCR 

ga^g : mm & um<omm • ^j^dna 
sa^ii 

TCGAGGTCGA CGGTACCGAG CTCG 

[0106] smm^ : i6 : — 

@a^lJ(^S * : 24 h #n : jffflMfc 

la^ijcoa : mm ♦ bb?«£>«s : -^j&dna 

AATTCGAGCT cggtaccgtc GACC 

[0107] ga^J#^ : 17 ffOft : -*« 

E*lJ<£>fi& : 45 h jRp^ : 

e?ij^s : mm mmnrnm : ^j&dna 
ga^ij 

aaactgcagg acgtccacaa cttctaagcg ctgggtgcac cgcgt 

[0108] @a?lJ#^ : 18 : — 

K59<Z>fi£ : 24 h v?- : jfffiMfc 

mmm mm mm<omm • ^dna 
ga^i 

cattaaagct ttgcgatgat aagc 

[0109] ga^lj*-^ : 19 m<DWC : -*« 

ga^lJ^S^ : 26 f^nv 5 -: 

ga^ljc^® : ^ ga^Jc^S^ : 'a J$DNA 

ga^j 

CGCACCGATC gcccttccca acagtt 

[01 10] gB^lJ#-^ : 20 m<D$k : — 

ga^JOS £ : 35 h*a^-: EgCR 

%m<om : mm mmomm - ^dna 
ga^j 

TTTCCCGGGC CTCCGTGGGA ACAAACGGCG GATTG 

[0111] ga^(J#^ : 21 m<V$k : -*« 

K#l<7?g S : 42 b aK p v*— : jffgCR 

ga^jcoM : mm mmnmrn : ^dna 
ga^j 

TTTCCCGGGA ggccttctgt taaaaagcgg tctgtttctg aa 
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[0112] @a^lJ#-^ : 22 
gB?'J<£>g£ : 18 

mm<Dm : mm 

mm 

CACCATCATC ACCCTGGA 
[0113] ffi?(l#-g- : 23 

sa^ijcos^ : 18 
mm<nm mm 

mm 

TCCAGGGTGA TGATGGTG 
[01 14] m$m%- : 24 
ffi?0<Oft£ : 36 

mrn^m : mm 

mm 

CACCACCATC ATCCTGGACA 
[0115] m^m^r : 25 
E#l<Z>fii* : 36 

ib^ij^s : mm 

mm 

TCCAGGGTGA TGATGGTGTC 
[0 116] m^m^r : 26 
mm<D£:£ : 18 

mmcom : ks£ 

AAGAAGAAGA AGCCTGGA 
[0117] BE^JS-g- : 27 
ga?IJCDfi£ : 18 

mm<Dm : 

TCCGGACTTC TTCTTCTT 
[0118] IS^j#-J§- : 28 
mm<D&£ : 36 

la^ijoM : mm 

mm 

GGGAGGCCTT CTGTTNCAAA 

[oi 19] rnrnm^- : 29 

SB^J<Z>fi£ : 36 

mm<om : mm 

mm 

GGGAGGCCTT CTGTTNATAA 
[0120] @a^lj#-^ : 30 
mm(D&£ : 36 

mm<om mm 



* m<o& : - 

ia^ij<offi| 



^ BB?»J<Z>«J! 



★ @a?ij<£>m 

CCATCATCAC CCTGGA 

* mm<om% 



I : ^^JcDNA 



-g-/$DNA 



^jf&DNA 



-a ^ScDNA 



CAGGATGATG GTGGTG 
♦ 



: I^DNA 



- : BURR 
I : ^J&DNA 



mm<Dm% 



^/&DNA 



GCTTTCTGTT TCTGAA 



mm<Dm$ 



GCTTTCTGTT TCTGAA 



m<0» : " 



I : -^/&DNA 



[0121] ga^ 

ga?lj£>g£ : 36 

mm<Dm mm 



mm 

GGGAGGCCTT CTGTTNTTAA GCTTTCTGTT TCTGAA 
m : 31 



mm<Dm% 



: ^J&DNA 



ga^ij 

GGGAGGCCTT CTGTTBGGAA GCTTTCTGTT TCTGAA 
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[0122] la^JS-^- : 32 * : - 

&m<D&& : 36 h/tfn 

&m<om : mm * wm<om 

mm 

GGGAGGCCTT CTGTTSAAAA GCTTTCTGTT TCTGAA 
[0123] m$m^ : 33 : - 

ia?lj<£>g£ : 33 b#P^ 

ga^M : mm ^ ia?flo*s 

ia^j 

GGGAGGCCTT CTADTCATAA GCTTTCTGTT TCT 
[0124] la^lJS"^ : 34 
la^ljcog^ : 33 

: ^ * 

ia^ij 

GGGAGGCCTT CTAHGCATAA GCTTTCTGTT TCT 
[0125] ia?IJ#-*§- : 35 * : - 

Sa^lJ^S^ : 33 hxKnv^- 

ga^uoM : Kg£ * sa^ijos^ 



I : ^jE&DNA 



I : ^EfcDNA 



1 : I^DNA 



mm 

GGGAGGCCTT CTGHGCATAA GCTTTCTGTT TCT 
g- : 36 



[0126] sa^ijf 
ia^ijcos^ : 33 

la^y^M : mm ♦ 
sa^j 

GGGAGGCCTT CTTKKCATAA GCTTTCTGTT TCT 
[0127] KyiJS-g- : 37 
Sa^J^S^ : 34 

ia?ij<^M : mm 

mm 

GGGAGGCCTT CTCVACATAA GCTTTCTGTT TCTG 
[0128] @a^lj#-^- : 38 
ia?lj<£>ft£ : 34 

mm&m : mm 

mm 

GGGAGGCCTT CTBATCATAA GCTTTCTGTT TCTG 
[0129] ga^JS-^ : 39 
ia^iJ<7)fi£ : 27 

sm<om : mm 

mm 

AATTAATGTG AGTTAGCTCA CCATTAG 
[0130] ga^lJ#-*§- : 40 
KJOOfii* : 24 

ga^ij^M : mm 

mm 

ATCCCAGTCT TTAGCTTGTA AAAC 
[0131] Wmm^r : 41 
IE?0Ofi£ : 24 

mm 

GTTTTACAAC GTAAAGACTG GGAT 



ga^*i 



- : Km* 



ga^ijco^ 



- : mom 

I : ^JBSDNA 



- : 0£CR 

I : ^/&DNA 



ga^ijco^s 



^EfcDNA 
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[0132] : 42 * £U0ft : -*# 

ga^JcO*^ : 31 h^n>?- : ffigOR 

SEW 

TTTAGATCTG ACTCCAGCAA GCTGTCCGGC A 31 

[0133] g^lJS-^- : 43 ^$Cc7>g$C : 

SS^lJ^g S : 57 h/fn^: jUMK 

CGGAAGGTAC CTTTACCAGC GATGTGAGCT CGTATCTGGA AGGTCAGGCG GCAAAAG 57 

[0134] iS?IJ#^ : 44 *<N<Z>8C : -## 

ga^lJc^S $ : 48 b *K * v*- : 

ga^ij^M : mm * K#i<z>«jg : ^dna 
mm 

ACCTTCCAGA TACGAGCTCA CATCGCTGGT AAAGGTACCT TCCGCATG 48 

[0135] nmm^ : 45 ^g^lfc : 

ga^JcOfi S : 36 b XJ i?- : KgUR 

Ba^ii^s : mm * ia^i^«^ : ^dna 

AATTCATCGC GTGGCTGGTG AAAGGCCGTG GTTAAG 36 

[0136] : 46 ♦ : 

nm<D0: § : 53 b v?— : ffigWfc 

sa^jcos : mm ♦ ga^ssi : ^dna 
ia^j 

TCGACTTAAC cacggccttt caccagccac GCGATGAATT CTTTTGCCGC CTG 53 

[0137] mtm^ : 47 #t^££ : 

Sa^'J^S £ : 38 f 7jf n : ffigUfc 

ga^lJc^M : gttt ga^'JcOS^ : ^j&DNA 

la^j 

TGAATTTCAG AAGCATGCCG CTTATGTCGA GAAGGCCT 38 

[0138] @a^"J#^ : 48 ^<OW : -** 

Ba^J^S £ : 24 h^^: B:«l£ 

ga^s* : mm wm<onm : ^/&dna 
em 

GACTCAGATC TTCCTGAGGC CGAT 24 

[0B<Z)flB^*RW] IM 6 ] 9*i"^«/3 G a 1 - 1 1 7 S 

[II] Bll^ ^fifch ProPTH (1-84) 2WS P PH 3 4*5«fctfj3 G a 1 -1 1 7 SnHPPH3 4^ 

^-^i-ffi^^^y — (D&ffl&TFt'-to ^mttZ>rf=7^^ KpG117SPPH34ipGll 

[0 2] 0211 -g*/#h Pro PTH (1-84) 5£fi 7SnHPPH3 4<DftWjfe<Ot&^Uft$:7Flrm'X*#> 

^©f^SS^ffiSr^-f-o 40 5 (n=l-6), pG97SPPH34ipG97S 

[0 3] H3I1 rf*?*^ KpG2 1 0 S (S/X) CO nHPPH3 4 f£ 7 -< — S 0 5 £ S 0 4 P 

f^»*ffiS:^'f*iat?S)5o P 1 a c \%-X^m<D : y^ G13 9SPPH34ipG13 9SnHPPH3 4tt 

^^^nvtf^n^—^ — Ttrpli^iB^Tr ^v-S 0 5S:S 0 6l^x, f£»bfc 0 

p E^Tx — a.^ — ^ — * — 5:^ — ^ — Sr^-t-o IB 7] H7I1 7^>^^Kj3 G a 1 - 1 1 7 S 

[B4] B4H 7^ V^Rj3 Ga 1-139S P PH3 4 joJ;i;j3 G a 1 -1 1 7SnHPPH34^ 

(FM) PPH8 4^^f§y7^^ KpGP# 1 9 ^^^"7^% KpGl 1 7SPPH34<bpGl 1 

Ofp«^ffi*^i- 0 7SnHPPH34 O^M^ftO«^«fP5>S:^i-|a-T?S) 

[0 5] H5fl ^7^^I^Ga 1-139S £ (n = 1 — 6) 0 pG9 7 S PPH3 4 pG9 7 S 

(FM) PPH3 4t)8St5^7^U*pGP#19 nHPPH3 4li^?^^-S0 5SS04^i, p 

P PH 3 4^>^»i*ffiS:^-t" Ht?fc5o 50 G139SPPH34ipG13 9SnHPPH34|j: 



(19) 



&M¥ L 9-2 9 6 0 0 0 



35 

[H8] i8ft #y t7f^U {(His) 
,-Pro-Gly} n (n=l— 6) t^^"7 

# n^tkmm^x-zmw&M^tz sds-page© 

[H9] 0 9lt Kex 2-6 6 0ia§hPTH (1 

-3 4) (dso ») tti ua* 1^4 1 5 * y t y 

— { (Hi s) 4-Pro-Glyl n (n = 1— 6) 

(omm&TF \^tcmx~$>& 0 ^f&f* 0 g a 1-1 nsp 

PH34cokca t m& Ulf:^ (Omttm&Tjk L 

[010] Hi 0J£ N Kex 2-6 6 0ia§hPTH 
(1-34) <Di^9 ftb^^^^K e x 2^°n^T 

3 0 P4©7^/^yyMi-S^U P3g|tf£GD 
/^£fi&bfc 0 HMtttejSGa 1 -1 1 7 S4HV 
KPH34<£>kca t ffi£r 1 <t Lfc <h # <£>ffl>ttffi£r^ L 

[Hll 1] 01 Kex 2-6 6 0(IJ;§hPTH 

(1-34) ^§J^t»^i6Kex2/PT7 

£ 0 P3COT^y»ttt^^v?VglS^H3&b. P4g|5 * 



36 



*ffi©7^ /B6*H*L.fc 0 i«tt|3G a 1 - 1 1 7 S 4 
HVKPH3 4(Dkca tffi* 1 t Lfc £ £ Offi*Hiff& 

[Bl 2] Hi 2fi s /3 G a 1 - 1 1 7 KS 4HRHP 
H3 4lgWM^^^-pGKSPH3 4<£>#|i££r 
S^Wi^LfcH^fcSo ft*5. 0Ga 1-117KS 
li?Gal-117S©l 4{iL<OT/^^^B&i^l) *J 

[Hi 3] H13I1 ^7*^ KpG210ShCT 
10 (G) CD^§^fe£^HT*fc£ 0 

[HI 4 1 B14I1 hGLP-1 (7-37) atfi^F- 
(DNA (1) ) flsffiffl^figri-y =**^ Ix^K^ifiS 
gfi^k WpGKSPH3 4M^t^PCRffl/7 

[B15] H 1 5 ft, 7°7^^ KpGl 17S4 HG P 
©^»iaS«:^-t-HT?*)So 
[Hi 6] Hi 6^. hGLP- 1 (^JftM^^^^-T/^ 

20 ^l^^^o tf— ^ IfihGLP- 1 (7-3 7) x 
2lihGLP-l, If — ^ 3 ^fifefll^^ H\ t° 
— ^ 4 t^^r ^ 7 * >-/<?W&7Flr 0 



[HI] 



Ul U2 
6' AATTCATGAAATCTGTTAAAAACCGTTCTGTTTCTGAAAT TCAGCTGATGCATAACCTGG 
3' GT A CTTTAGAC AATTTTTCG C AAG AC AAAG ACTTTAAGTC G A CTAC GTATTGGACC 

L7 

US 

G CAAAC AC CTG AATAGC ATGG AACGCGTCGAGTGGCTGCGTAAGAAACTGCAGGACGTCC 
CGTTTGTGGACTTATCGTACCTTGCGCAGCT C AC CG ACG C ATTCTTTG ACGTC CTGC AGG 
L6 L5 

U4 U5 
AC AACTTCGTTGCGCTKKJGTGCACCGCTGGCTCCACGTGATGC AGGATCCCAACGTCCGC 
TGTTGAAGCAAC GCGACCCACGTGGCGACCGAGGTGCACTACGTCCTAGGGTT GCAGGCG 

L4 

U6 

GTAAGAAAGAAGATAACGTACT GGTTGAATCTCATGAGAAATCCCTGGGCGAAGCTGACA 
CATTCTTTCTTCTATTGCATGACCAACTTAGAG T ACTCTTT AGGG AC C CG CTTC G ACTGT 
L3 L2 
U7 

AA GCCGATGTTAACGTGCTCACCAAAGCGAAAAGCCAGTAAG S' 
TTCGGCTACAATT GCACGACTGGTTTCGCTTTTCGGTCATTCAGCT 5' 

LI 



# 

(20) 



WBfl¥9-2 9 6 0 0 0 



[0 2 1 



[04] 



in 



U2 



U7 



L6 



Bco Kl q_ 



U3 



U5 



U6 U7 



L5 



U L3 TT~ L1 

At\) s tut* K#-T*~ ctS 
5 ' Jftigoy >®<t 



T4 DNA7^f 



-o Sal 1 



[03] 



--2 M 
pG2IOS (S/X) ^ | 



ori 



ExoIH * * U7- 
MungBean X 9 U7"-«tf 
DNA4Jy>?— if (KlenowBfJV) 
T4DNA?-f 



Tup 



pGP#19 



S 



11 I 



hCT[G] 
pG2lOShCT[G] 



ori 



EcoRlfSsJl 



T4 DMA, 9 "f "V — ^ 



Tap 



pG210ShProFTH Tc? 



hProPTH( 1-84) 



f ^ S XhO I Soc I £co RI 

TQ1091:S« TCOAOarcaACGOTACCGAGCTCG 3' 
KM092:3 ' ttAQCMCCATGGCTCGAGCTTAA. 5' 

Xhol/EooBI | 



| T4DNA 

,2 ^ ' 



Ttrp 



P G210S (S/X) ^ | 



ori 
-<Z> 



[05] 



-a 



SOX 
pGF#l9 



S02 



ori 
HO" 



PCR 



: ^A*n7£ 



AMD /SaM 




pOP#19PPH34 





(21) 



¥fffl¥-9- 2 9 6 0 0 0 



[16] 



[0121 



I i 



S03 505 
pG21GS(S/X) 



ad 

-o- 



\PvU VSCBA I 



1 



sen ^02 

pGP#19PPH34 Tc 1 " 



Unicr-ProE^J 



J, 



hPTH(l-34) 



i 1 1 

PHHHHPGGRPSRHKRSVS— -NF 



pGP#19PPH34 Tf 
ori 



' Plac 0GaH17KS 




pGKSPH34 



on 



Pvul/Stll 



Ttrp 



Tc 



/be I 

Hindm 



- Sphl 



[H7] 



[H9 1 



5 1 



pGU7SPPH34 



ori 

-o- 



608 i5' CACCATCATCXCCCTGGA 3' 



S10 5' CACXZAOC ATCATCKHXJOAJ^CCATC ATCACC CTOOA 3* 
fill 3' OTOMOOTJbO'MtOaACX^'^^ 5* 



I Steel 




Steffi* »/ * ^ i/*^ k# * 



X XX 

LO ^ lo tn 

O CT> 

cn en — «- 



X 



X 



co 



X 

CM 



CO 



CO <J1 CO 
^ ^ $1 o) 



(22) 



^^^9-2 9 6 0 0 0 



[08] 



HjfijtJB^* 




{(His)4 ProGly} n 





r ^SVKKR 


£-Gal 97/117/139 S 




PTH34 



CCCGGG 
Sma I 



1 


K 




12 


iGal 


117S 




2 


IGal 


97S 




18 


0Gal 


117S 


4H 


3 


£Gal 


97S 


4 H 


14 


IGal 


117S 


8 H 


4 


/3 Gal 


97S 


8 H 


15 


IGal 


117S 


12H 


5 


/9 Gal 


97S 


12H 


16 


IGal 


117S 


16H 


6 


B Gal 


97 S 


4 K 


17 


/SGal 


117S 


24 H 


7 


£ Gal 


97ShANP 


18 


IGal 


117S 


4 K 


8 


$ Gal 


139S 












9 


£ Gal 


139S 


8 H 










10 


£ Gal 


139S 


4 K 










11 


IGal 


139S 


12H 












(23) 



- 2 9 6 0 0 0 



[mi o] 



[ill] 



p m 



crcrcrcraictctrcccrctQC cc a: a: qc <x tr a: o 
tuoo:s:n:>-C3i2i-^?CLLL-i^><o 
tn</)cn</)Ln(/>tnma>mtn tnco to to lo tncn 



s£ 5 ^r^^^^^^-r^^^-^^^^ 
xxxxixxxxxxxixxxxxxx*: 

totot/>i/3tocr>tnt/>tot/>a>tomLOc/>t/)ir>Lotntjr>(n 
ftfswsoas- s«h . 



aj cr a: or 



tr oca: 
*r 



[HIl 3] 



Ttrp 



hC T[G ] 
PG97S 4 DhCT[G] r c r 



ori 



Eoo Rl/Pvul 



e 

flu 



0$ 
8 



pGH a2lOCSer)rop 

Tc r 



orl 

<=>- 



Eco RI/PvuC | 



|T4 

Si: 



Y 



PlBC 



Ttrp 



hCTfG.l 
pG2lOShCTIG) Tcr 



V 



ori 



J 




(24) W?9-2 9 6 0 0 0 



[(HI 4) 



00 GLPl-8T£Gly]^*DNA 

GLP-1 5' CG GAA GGT ACC TTT ACC AGC GAT GTG AGC TCG TAT CTG GAA GGT CAG GCG GCA AAA G i 
GLP-2 3' GTACGC CTT CCA TGG AAA TGG TCG CTA CAC TCG AGC ATA GAC CTT CCA 5' 

GLP-8 5' AATTC ATC GCGTGG CTG GTGAAAGGC CGT GGTTAAG 3' 

GLM 3' GTC CGC CGT TTT CTT AAG TAG CGC ACC GAC CAC TTT CCG GCA CCA ATT CAGCT 5' 



llTSiHSrhl -f^ -TV- 
S' TGA ATT TCA GAA GCA TGC CGC TTA TGT CGA GAA GGC CT 3' 
SphI 

U7S4HBria 7? -TV- 
S' GAC T CA GAT CTT CCT GAG GCC GAT 3' 
BglK 



[015] 



lacPO 



Bgll 



£Gal-117KS 4HRH | EHflj 



PGKSPHS4 



Sail 117S4H BglE t/^-fv- 



BglE-Sallfgfl: 
(DNA 1) 



HKKSiHRHI PHS4 I — ^ 
117S 4 H SphI ^5>fv- 
PGKSPHS4 



GLP-1- 
GLP-2- 

GLP-S- 
CLP-4- 



T4- 

|#«J Si? \s*3~ K 



PCR 



1#«J Si? 



31 



-^Sal I 



iBriH-SphliiHfc 
(DNA ID 
T4 DNA U ft'— H 
BglE SphI Sail 



PG117S4HGP 



(DNA I) 



[016] 




(25) %?ffl¥'9 - 2 9 6 0 0 0 

(si) int. ci. 6 mi\m-£r /rf^ss*-^ fi sws^fflgf 

C 1 2 P 21/02 C 1 2 N 9/50 

//C12N 9/50 9282-4B 15/00 ZNAA 

(C 1 2 P 21/02 
C 1 2 R 1:19) 



